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NAE Overview

NN

In this module we will learn about:

2

Pre-processing Workflow using ANSYS WB tools
What is SpaceClaim Direct Modeler (SCDM)?
Launching SCDM

Interface

File Operations

© 2015 ANSYS, Inc. June 21, 2015



I\\WNYSH Preprocessing Workflow

Import/ Geometry .
Geometry Creation Modifications > Meshing >> Solver >

Sketches and Planes ]

3D Operations

N — A
: Geometry Cleanup
3D Operations i
: and Repair Il <% Fluid Flow (Fluent)
7 [
) - ) 2 Bl Geometry vy
Geometry Import Preparation for 4
J Analysis ' 3 §# Mesh 7
4 G setup 2
ANSYS SpaceClaim Direct Modeler 5§ Solution Y
6 @ Results F

Fluid Flow {(Fluent)
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What is SpaceClaim Direct Modeler?

4

* Industry leading direct modeling tool for rapid
concept design and geometry manipulation

Analysis-focused tools to repair, prepare, and
optimize models
Computer-Aided Design (CAD) - like approach to

create new models OR Import CAD models
without CAD connection

Dead model parameterization
— No need of native CAD data for parameterization
* Freedom to explore solutions without relying on CAD team
— More flexibility to make unplanned and local changes
* No features + No constraints = No regeneration failures
Short learning curve for engineers without CAD
background
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Modeling
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\LWNYSE Launching SpaceClaim Direct Modeler

Standalone Session

AMNSVS 15.0

ANSVS 16.0

I\ ANSYS 2IM 160

M\ Mechanical APDL 160

LY Uninstall ANSYS 16.0

M\ Workbench16.0
ANSYS Client Licensing
Fluid Dynamics
Help
Meshing
Remote Solve Manager
Utilities

1 Back

Iy Mechanical APDL Product Launcher
[ /\ scom 160

Y

= =

@ |
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From Geometry cell of any System

m i

Analysis Systems

E Component Systems

ﬁa BladeGen

@y P

';iy CFX (Beta)

@ Engineering Data
li Explicit Dynamics (LS-DYNA Expart)
External Data

@ External Model

(@@ Finite ElementModeler

E Fluent

@Y Fluent (with Fluent Meg#fiing)
# ICEM CFD

ﬁ Mechanical APDL
@ MechanicalModd
@ Mesh

[ Microsoft OfficeBxcel
& Results

System Coupling

Geometry |

New DesignModeler Geometry...

Mew SpaceClaim Geometry... I

Import Geometry

Duplicate
Transfer Data From New
Transfer Data To New

Update

Update Upstream Components
Refresh

Reset

Rename

Properties

ANSYS SpaceClaim
Direct Modeler is
supported only on the
‘Windows’ platform

® ANSYS SCDM is launched within Workbench

* Right click on “Geometry” and select “New
SpaceClaim Geometry”
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ANSYS

FIE IR |
R -

Quick Access Toolbar

SCDM Interface

Structure Panel

Structure | Layers Selection Groups Views

Options - Selection

Options Panel

Properties

Properties Panel

Properties Appearance

Status Bar

<

Click an object. Double-click to select an edge loop. Triple-click to selecta solid.

il
@Dﬁigm‘ x

Design1 - SpaceClaim -
Detail Display Measure Repair Prepare Sheet Metal Facets KeyShot
D fHome -+ @Sein - N\ O EOTYL VXN B k '\’éf :Eh 6 & @ &3 Split Body g b o @Shell  GBTangent SARigi
e 0 BPevien KPR DO Y e N FE B (oo > T orne St Fece % @omet @aion G
. = . ~ v om =
Rlbbon Toolbar S B-E Qzom- D DE S 3| . & Project 25 [ Mirror | & Orient o+ Ancho
Clipboard Orient Sketch Mo: Edit Intersect ate Assembly
Struct . .
== Click an object. Doubleclick to select an edge loop. Triple-click to select a solid
a V] Designt*
4 [V|@ cad_c_car
v 3 Solid
4V @ cad_c_wing
¥ @ Solid

ANSYS

R16.0

Graphics
Window
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Quick Access Toolbar (QAT)

=2
* Open, Save, Undo, Redo options L

Design Insert [Customize Quick Access Toolbar

available by default on the QAT

& - B
* Undo (CTRL-Z) can be used to undo your
last action. Redo (CTRL-Y) can be used to e == > |
repeat it. s [ v
Orig -
Print
* Frequently used tools can be added to i | Move
Pull
the QAT IF Rectangle
Exit SpaceClaim
— Select the down arrow to the right of the Shect it
Quick Access Toolbar (QAT) -
— Choose “Customize Quick Access Toolbar” o
from the drop down list . Imsm |
Customize Quick Access Toolbar...
Place Quick Access Toolbar below the Ribban
PaIiLin'i2§ the Ribban
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AWNYSSE Ribbon Toolbar

Design Insert Detail Display Measure Repair Prepare Sheet Metal Facets KeyShot
Gliore - @~ NEOWTAXN & R | G 8 G %o ] & & Osul | Becomn
i Sy Pan N ™ e 4 E B setect| Pull Move Fil = Combine EsplitFace 3’2 @Bofset & align
J 9-8 QZo-on* - A m & X &3 > N 23 - E%Project ™, L—: EEE [’]ﬁl‘ﬂirrcr @Drient

Clipboard Orient Sketch Mode Edit Intersect Create Assembly

Paste

* Familiar ribbon Ul design

File Design Insert Detail Display Measure Repair Prepare Sheet Metal Facets KeyShot

B g W———=m -Q 5 OMO = B[ pisplay Tab

| Fade Scene Under Grid

* Tools categorized in a series of Tabs | = , 5. & o o= et T i aans s e

Clipboard Orient Style \Window Grid Display

— File handling

File. Design Insert Detail Display Measure Repair Prepare Sheet Metal Facets KeyShot

. .
Home ~ . Bistich Exira Edges = Curve Gaps )Small Faces €31 Straighten

— Designin —rar © S =, X = :
. i it $)Gaps ot %Du entes e &, Duplicate Curves . &3 Simplify 2= Relax Re pa Ir Ta b

= D|Sp|ay|ng 3-8 S MissingFaces | Edges P Curves  ~Small Curves Foree IS0 ineuact Edges [ Tangency

Orient Mavigate Solidify Fix Fix Curves Adjust
Repairing
Design  Inset  Detnil  Display  Memswe  Repair | Prepare | ShoctMetl  Facem  KeyShot
Et £ Home ~ @ @ . 25 Split By Plane o 5 Foces [} g @
_ - E 4
C. : ssanis Z B W e ° pem B T N N N || Prepare Tab
Velume Midsurface (§31Enclosure ) short Edges Profles Display  Show 7 5 v
3-8 | Ewe < & imprint Rounds  Interference 2 T o h 150 160 AM160
Orient Arnalysis Remove Defect Beams Validate 13 ANSYS Viorkbench

* Each Tab displays relevant tools in
organized sections
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IAWNYKRE Structure Panel

SpaceClaim Direct Modeler is not a feature-based modeler

Operations are not stored under Structure Tree

This is characteristic of history-based or feature-based modelers

Structure Tree shows the objects/entities

Bodies (solid, surface)

Curves (sketch curves, 3D curves)
Assembly constraints

Origin

Plane
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Structure o

4 & & Designl
4 [ % Component?
7 & align
7 [P Sclid
v m Surface
L. Origin

_| Structure || Layers || Selection || Groups ""v’iews |_




\\'SYEW Options Panel and Properties Panel

Option Panel

10

Displays options for modifying functions of active
SpaceClaim tool

— E.g., Pull tool contains option for add material, subtract
material, create fillet, chamfer, etc.

Properties Panel

Displays properties of selected entity in Graphics window
or Structure panel

Modify property values
— Color
© 2015 ANSYS, Inc. June 21, 2015

Dptions - Pull n
{1’:} General A
qhAdd ==Cut @ Nomerge
> @
EER9Q
Properties 0
4 Appearance
olor B ARGB: 255, 175, 143, 175
Style By Color, By Style
4 Material

4 Materal Mame Unknown Material

2
L =

=l bl y




\WSYSE Tool Guide and Mini Toolbar

11

Mini Toolbar

* Contains frequently used options of active tool

Tool Guide

* Contains different options to change behavior of active

tool

— E.g., Tool guide of “Pull” tool contains option for Revolve,

Sweep, Scale, etc.

© 2015 ANSYS, Inc.
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Mini Toolbar
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ALWNYAE Status Bar

Quick Selection View
Measurement List controls
‘l Ready Angle =-64.37 ! 1Edge. 1Face | o) [ i3 4| - 5,Q - # ‘”
Status Error/Warning Selection
Message Message options

Status Message: Displays message and progress information about current tool

Quick Measurement: Displays simple measurement of selected entities (distance, angle)
Error/Warning Message: Displays error and warning messages

Selection List: Displays list of currently selected objects

Selection Options: Hosts various options for selection

View Controls: Controls for spin, pan, zoom, and switch to previous or next views
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Selection Filter

LWAYEH Selection [ ]

* Most commonly used selection methods are:
— Click to select an object.

— Double-click to select an edge loop. (Double-click again to cycle through alternate

loops.)
— Triple-click to select a solid.
— Drag to create a selection Box (can also use Lasso, Polygon, and Paint). If you draw Selecion Setings
the box from left to right, all objects fully enclosed within the box will be selected. If Ry
you draw the box from right to left, all objects touching the box will be selected. ——  Ovisible S—

Through
— Press CTRL+A to select all similar objects, such as faces, edges, or points onthe same - =7 .5q. »

solid or surface part.

Smart

— Hold CTRL and select to add or remove items from the selection. .
Selection

* Toggle off ‘Smart Selection’ Filter to limit selection to desired entity types

Ready Angle = -64.3° ! 1Edge. 1Face | o0 R -1+ -5, Q - # ‘
Selection Selection
List options
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Selection

Selecting entities

NANSYS

* Select vertices (including centers of circles
and ellipses, midpoints of lines, and points
on splines), edges, planes, axes, faces,
surfaces, rounds, solids, and components.
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Click once to
select a face:

Double-click to
select and cycle

through chains of &

similar, connected
faces (face loops):

Triple-click to
select a solid:

Click once to
select an edge:

Double-click to
select and cycle
through chains of
connected edges
{edge loops):




IAWNYKE Power Selection

* Selection Panel: Use the Selection panel to select objects in the same part that are similar or
related to the object currently selected. The results list is based on the geometry you select for the
search.

* The relations available are displayed in the Selection window as per the item selected and items

Selection 7|
Selected: Face

All bodies

=t~ 5 Rounds
e @ All rounds equal to or smaller than 3mm
=1\ Features

----- @ Depression
=I- |7 Edges

_| Structure || Layers || Selection || Groups "‘v’iews |
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IAWNYSE Power Selection

Category Description Example Selection types

» Coaxial Hole, Protrusion, Cylinder
» Coaxial protrusion

e Coaxial cylinder

» Coaxial surfaces

Coaxial Faces |Objects with the same axis

* Edges with same length
* Edges with same length and same

Edges that are like the currently orientation

Edges . .
8 selected edge » Edges with same length in same face
» Surface edge loop
» Hard sheet metal edges
! * Protrusion
Groups of faces that form protrusions, )
) ; * Depression
Features depressions, inner faces, or that enclose
* Inner faces
other faces
* Enclosed by
» All offset baseline faces
Faces that have an offset relationship * All offset faces
Offset faces

defined e Faces with same offset

e All coincident faces
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NANSYS

Power Selection

Category Description Example Selection types
Pattern members, Pattern member
Patterns entire patterns, or Recognized pattern
recognized patterns All pattern members
Equal radius rounds
Equal or smaller radius rounds
Equal or smaller-sized chamfers
Rounds Rounds and chamfers d . .
Variable radius round
Faces and chains of faces even if they are
composed of a mix of constant and variable faces
Equal radius cylinder
Equal radius hole
A Faces that have the . .
Same size i Equal radius protrusion
same radius or area :
Faces with the same area
Holes equal to or smaller than
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Mouse and View Controls

ANSYS

* Easy-to-use Mouse and View controls to speed up
operations and manipulate graphics

®* Controls listed in “Quick Reference Card”

* “Quick Reference Card” can be accessed during SCDM
launch
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Single
click

BN

Click to select one object

Double
dick

Double-click to cyde through
Face / Edge / Curve loops

Triple
click

Triple-click to select all the faces
of a body

@y

Add or remave an object from
the selection

=0

Select all objects between the
original selection and this object

Zoom

A )

£

G + =1 E!] L ey
Pan

o

Select a driving or altemate
object for many tools (in blue)

(&

SRR

Select all objects
completely within
the box

D + Drag
toggles selection

B

Select all objects
partially within
the box

D + Drag

adds to selection

E] Serall

Select other abjects under the cursor

U + Drag

+ Click to get command menus
+ Drag to invoke gesture shortcuts

e
@Bm

Use the Select-Bounds toolguide to
stop the propagation of selected
faces and edges

K

Revert to the last set of
selected items

Anything
selected T D

Snap
G + Eﬂ View
Double-click
D Home
Wiew
O-@m | &
Flane selected 5!:\2'
Doubile-click Zoom
Fit
selection

O

To exit current tool and return
to selection

Previous view

et view
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AW NYEH File Handling

* Supports import from major CAD
packages (CATIA, Pro/E, NX, Solid
Works, etc.)

— Separate license not required

* Neutral file formats like STEP and
Parasolid are also supported

* Additional options for controlling
import/export of file formats
available in SpaceClaim Options
panel
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File Formats

SpaceClaim Options

ACIS files (*.sat:*.5ab)

AMF files (*.amf)

AutoCAD files (*.dwg;™.dxf)

CATIA V4 files (".model;*.exp)

CATIA VS files (*.CATPart;*.CATProduct;™.cgr)
CATIA VG files (*.3dxml)

DesignModeler files (*.agdhb)

DesignSpark Files (*.rsdoc)

ECAD files (*.idf;*.idb;*.emn)

IGES files (*.igs:".iges)

Inventor files (*.ipt;*.iam)

JT Open files (*jt)

MX files (*.prt)

QB files (*.obj)

OSDM files (*.pkg;*.bdl;*.ses5;™ sda;* sdp;* sdac; . sdpc)
Paraselid files (*a_t*xmt_tct*a_b:*xmt_bin)
PDF files (*.pdf}

Pro/ENGINEER files (*.prt™ " xpr*".asm™;" xas")
Rhing files (*.3dm)

SketchUp files (*.skp)

Solid Edge files (".par™.psm;™.asm)
SolidWerks files (*.sldprt;*.sldasm)
SpaceClaim Template Files (*.scdot)

STEP files (*.stp;*.step)

STL files (*.stl)

YDA files (*.vda)

All Files (*7)

Sheet Metal

Mavigation

Advanced

4 File Options

General
ACIS
AMF
AutoCAD
CATIA
IGES
JT Open
0B
Paras olid

PDF

ProfENGINEER

Rhino
SketchUp
STEP

STL

Import options

| Use SpaceClaim color tones when importing
Create multiple documents when importing assemblies
Use matching SpaceClaim documents for faster impart
Automatically save imported documents
7] Improve imported data
Clean and simplify geometry
Stitch nearby surfaces together
Find coinddent surfaces
Tolerance: |1e-05mm
| Use multi-threading
Uge lightweight assemblies for imported documents

Save imported document and load as lightweight

Assembly structure and lightweight geometry
Assembly structure only
Import hidden components and geometry

Objects to be imported

Free curves Axes
Points Coordinate systems
Planes Object names

Export options

- /| Improve data on export




